Key indicators: single-crystal X-ray study; T = 273 K; mean (C-C) = 0.013 Å; R factor = 0.071; wR factor = 0.177; data-to-parameter ratio = 13.8.
Related literature
For related crystal structures, see: Liu et al. (2006) ; Zhang et al. (1999) .
Experimental
Crystal data [CoCl(C 12 Table 1 Hydrogen-bond geometry (Å , ). 
Data collection: SMART (Siemens, 1996 ); cell refinement: SAINT (Siemens, 1996) ; data reduction: SAINT; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008 ); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: SHELXTL (Sheldrick, 2008) ; software used to prepare material for publication: SHELXTL. 
Comment
The structures of some tetraaqua(1,10-phenanthroline) metal ionic complexes with different anions have been reported (Liu et al., 2006; Zhang et al., 1999) . In our study in this field, we select 1,10-phenanthroline as the co-ligand to continue our exploration of the Co complexes. Herein we report the structure of the title compound (I), which was characterized by elemental analyses and X-ray crystallography diffraction.
In (I) ( (Table 1) form an extensive three-dimensional hydrogen-bonding network, which consolidate the crystal packing.
Experimental
A mixture of Cu(Cl)2*3H2O(168 mg, 1 mmol) and 1,10-phenanthroline(185 mg, 1 mmol) in methanol(30 ml) was placed in a Teflon-lined stainless steel Parr bomb that was heated at 423 K for 72 h. The bomb was then cooled down to the room temperature, the solution was filtered. The solvent was removed from the filtrate under vacuum, and the solid residue was recrystallized from diethyl ether; blue crystals suitable for X-Ray diffraction study were obtained. Yield, 0.724 g, 81%.
m.p. 566 K. Analysis, calculated for C 12 H 16 Cl 2 CoN 2 O 4 : C 37. 72, H 4.22, N 7.33; found: C 37.53, H 4.68, N 7 .17%. The elemental analyses were performed with a Perkine Elemer PE2400II instrument.
Refinement
Water H atoms were located in a differece map and were isotropically refined with an O-H strict distance restraint of 0.85/%A. H atoms bound to C atoms were placed in calculated positions(C-H = 0.93/%A) and refined in the riding-model approximation, U iso (H)=1.2U eq (C). Symmetry codes: (i) −x+1, −y+1, −z+2; (ii) −x+2, −y+1, −z+2; (iii) −x+2, y+1/2, −z+5/2.
